Alteration of inhibitor selectivity by site-directed mutagenesis of Arg(294) in the ADP-glucose pyrophosphorylase from Anabaena PCC 7120.
Previous alanine scanning mutagenesis of ADP-glucose pyrophosphorylase from Anabaena PCC 7120 indicated that Arg(294) plays a role in inhibition by orthophosphate [J. Sheng, J. Preiss, Biochemistry 36 (1997) 13077]. In this study, analysis of several site-directed mutants in the presence of different metabolic effectors showed that the primary inhibitor for two of the mutant proteins, R294A and R294Q, was no longer orthophosphate but rather NADPH, which was a reversal in the pattern of inhibitor selectivity from the wild-type. Despite the differences in charge and size, analysis of the purified R294K, R294E, and R294Q mutant enzymes demonstrated similar decreases in orthophosphate affinity as the R294A mutant, while most of the other kinetic values were similar to those reported for the wild-type. All these results suggest that the positive charge of Arg(294) is not specifically involved in orthophosphate binding and that it is important in determining inhibitor selectivity.